Information  Circular  No.  3 
Pennsylvania  Geological  Survey 
Fourth  Series 


P?  h f>u  (!;c  *T<r*,  m f-Jtf  *//“  /•  'ff 

a t $Tr  f 6^ e ^ • 


( Re  printed  from  Monthly  Bulletin  of  June,  1952,  Department  of  Internal  Affairs 
William  S.  Livcngood,  Jr.,  Secretary.) 

SUBSURFACE  STRUCTURE  OF  THE  LEIDY  GAS 
FIELD,  CLINTON  COUNTY,  PENNSYLVANIA1 

By  Harry  V.  Gouse 
Topographic  & Geologic  Survey 

THE  Leidy  gas  field  is  located  on  the  Wellsboro  anticline  in  Leidy 
Township,  Clinton  County,  about  9 miles  northwest  of  Renovo. 

The  discovery  well  was  drilled  by  the  Leidy  Prospecting  Company 
on  the  Dorcie  Calhoun  farm  on  January  8,  1950,  producing  gas  from  the 
Oriskany  sand.  As  of  March  1,  1952,  92  wells  have  been  completed;  of 
these,  70  are  productive,  with  an  estimated  average  initial  open  flow  of 
9,950,000  cubic  feet  of  gas  per  day,  6 encountered  gas  in  non-commercial 
quantities,  16  are  dry  holes,  and  currently  about  52  additional  wells  are 
being  drilled  in  the  area. 

The  known  productive  area  of  the  Leidy  Oriskany  sand  pool  is  12  miles 
long  and  about  2 miles  wide  (fig.  1).  Drilling  has  defined  the  limits  of 
the  pool  to  the  northwest  and  southwest,  but  the  limits  of  the  pool  to 
the  northeast  and  southeast  are  not  yet  known. 

Stratigraphy 

The  Oriskany  sandstone  is  at  the  top  of  the  Lower  Devonian  group. 
It  has  an  average  thickness  of  about  30  feet,  is  fine-  to  medium-grained, 
light-gray,  quartzose,  and  contains  a few  rounded  and  frosted  quartz 
grains. 

Immediately  above  the  Oriskany  in  the  Leidy  field  lies  20  feet  of 
Onondaga  limestone,  which  with  the  overlying  Hamilton  shales  and  the 
Tully  limestone  makes  up  the  Middle  Devonian  group.  The  Tully  lime- 
stone is  here  75  to  125  feet  thick  and  an  excellent  marker  bed,  easily 
recognized  by  the  drillers.  The  normal  interval  between  the  top  of  the 
Tully  and  top  of  the  Oriskany  is  about  800  feet.  Abnormal  Tully-Oriskany 
intervals,  which  are  common  in  the  field,  are  ascribed  to  faulting. 

The  upper  Devonian  group  consists  of  the  Chemung  facies,  the  Catskill 
facies  and  the  Oswayo  formation,  in  ascending  order.  The  total  thickness 
of  the  group  is  approximately  6140  feet,  of  which  5000  ± feet  is  assigned 
to  the  Chemung,  840kfeet  to  the  Catskill  and  300  feet  to  the  Oswayo. 
Oswayo  and  Catskill  rocks  are  exposed  along  the  stream  valleys. 

The  Pocono  series  of  the  Mississippian  system  is  about  570  feet  thick 
and  is  exposed  extensively  in  the  uplands  of  the  Leidy  area.  About  320 
feet  above  the  base  of  the  Pocono  is  a massive  standstone  which  is  locally 
conglomeratic,  containing  angular  to  sub-rounded  quartz  pebbles  from 
one-fourth  to  one  and  one-half  inches  in  diameter.  The  base  of  this 
conglomeratic  unit  was  used  as  the  key  bed  for  mapping  the  surface 
structure  as  published  in  Plate  1,  Bulletin  M-34,  Pennsylvania  Geological 
Survey,  4th  series  (Ebright,  1951). 

The  surface  closure  of  the  Wellsboro  anticline  in  the  Leidy  dome 
area  is  about  200  feet.  As  defined  by  the  lowest  closing  contour,  the 

1 Paper  presented  at  the  annual  meeting  of  the  Pennsylvania  Academy  of  Science,  Dickinson 
College,  Carlisle,  Pennsylvania,  April  11,  1952. 
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dome  is  15  miles  long  and  3 miles  wide.  Like  many  other  anticlines  of 
northern  Pennsylvania,  the  Wellsboro  structure  is  asymmetric,  the  south- 
east flank  being  longer  and  steeper  than  the  northwest  flank.  The  average 
dip  near  the  axis  of  the  Wellsboro  anticline  is  2 degrees.  On  the  south- 
eastern flank,  however,  numerous  7 to  10  degree  dips  were  observed.  No 
evidence  of  faulting  was  found  in  the  mapping  of  the  surface  structure 
in  the  Leidy  dome  area. 


Subsurface  Structure 

The  configuration  of  the  top  of  the  Oriskanv  sandstone  on  Leidy  dome 
is  quite  well  established  along  the  northern  flank  of  the  structure  from  the 
vicinity  of  the  village  of  Leidy  northeastward  to  the  area  adjacent  to 
Cross  Fork  (fig.  1).  The  character  of  the  southern  flank  is  poorly  known, 
since,  at  present,  only  a few  scattered  test  wells  have  been  drilled. 

Structure  contours1  drawn  on  the  top  of  the  Oriskanv  sandstone  suggest 
that,  at  this  horizon,  at  least  four  local  crests  occur  along  the  axis  of  the 
anticline  within  the  area  of  the  Leidy  dome  as  it  is  depicted  by  surface 
structure.  Drilling  has  not  yet  defined  the  extent  of  subsurface  closure 
to  the  northeast.  At  the  Oriskany  horizon,  the  subsurface  axis  of  Leidy 
dome  is  parallel  to,  but  shifted  1000  to  3500  feet  northwest  of  the  axis  of 
the  surface  structure.  The  axial  plane  of  the  fold  dips  steeply  to  the 
northwest  except  near  Tamarack,  where  it  appears  to  be  nearly  vertical. 

Although  no  indications  of  faulting  have  been  observed  at  the  surface, 
subsurface  data  accumulated  to  date  show  considerable  evidence  of 
faulting.  Along  the  northern  flank  and  in  the  crestal  area  of  the  dome, 
the  Oriskany  sandstone  has  been  broken  by  a number  of  steeply-dipping 
faults  which  appear  to  strike  nearly  parallel  to  the  axis  of  the  anticline. 
These  strike  faults  show  an  average  vertical  displacement  of  200  feet  or 
less.  The  most  prominent  of  these  is  a fault  of  considerable  displacement 
that  parallels  the  crest  of  the  dome  just  south  of  the  axis,  eastward  from 
a point  near  Tamarck.  On  the  northern  flank  of  the  dome,  where  most 
of  the  development  has  been  concentrated  to  date,  faulting  has  influenced 
the  accumulation  of  gas. 

The  character  of  the  southern  flank  of  Leidy  dome  is  poorly  known 
because  only  a few  wells  have  penetrated  the  Oriskany  sandstone.  In- 
dications are  that  this  flank  is  complicated  by  a number  of  high-angle 
strike  faults.  Recent  completion  of  a large  gas  well  about  one  mile  south 
of  Tamarack  has  stimulated  much  drilling  activity  in  this  area. 

Differences  in  the  geologic  structure  as  contoured  on  each  the  Tully 
and  Oriskany  horizons  suggest  that  considerable  faulting  may  be  present. 
A series  of  interpretive  cross  sections  indicates  that  the  southeastern  flank 
is  broken  by  a number  of  high-angle  faults.  Four  cross  sections,  A-A'  to 
D-D'  (fig.  2),  are  drawn  perpendicular  to  the  strike  of  the  structure. 

Cross  section  C-C'  is  thought  to  be  typical  of  the  faulting  along  the 
southeastern  flank.  Just  south  of  the  crest  of  the  dome,  to  the  southeast 
along  cross  section  C-C',  are  two  north-dipping,  high-angle  reverse  faults 
with  the  downthrown  side  to  the  south.  South  of  Tamarack  are  three 
south-dipping  high-angle  reverse  faults  with  the  upthrown  side  to  the 


1 Surface  elevations  and  elevations  of  key  geologic  horizons  used  in  the  geologic  interpreta- 
tions presented  in  figures  1 and  2 were  taken  from  weekly  gas  scout  reports  as  were  data  on 
production. 
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south.  Between  these  two  groups  of  faults  of  opposing  dip  is  a down- 
faulted  block  or  graben. 

All  of  the  gas  production  found  to  date  occurs  along  the  crest  of  the 
anticline  and  on  the  northern  flank,  with  the  exception  of  the  production 
from  the  recently  completed  Thos.  Jents  No.  1 well  (J.  McGuire  et.  ah), 
located  about  1 mile  south  of  Tamarack  on  the  southern  flank  of  the 
dome.  It  is  reasonable  to  expect  that  additional  production  will  be 
developed  on  the  southeastern  flank  of  Leidy  dome.  Productive  limits 
of  the  pool  are  not  yet  established  to  the  northeast. 


Figure  2.  Interpretive  geologic  cross  sections  drawn  through  the  Leidy  gas  field, 
normal  to  the  axis  of  Leidy  dome.  (See  fig.  1 for  location  of  cross  sections.) 


4 


